Abstract. Quantitative estimates of lensing probabilities must be selfconsistent. In particular, for asymptotically isothermal models: (1) using the (3/2)1/2 correction for the velocity dispersion overestimates the expected number of lenses by 150% and their average separations by 50%, thereby introducing large cosmological errors; (2) when a core radius is added to the SIS model, the velocity dispersion must be increased; and (3) cross sections and magnification bias cannot be separated when computing the lensing probability. When we self-consistently calculate the effects of finite core radii in flat cosmological models, we find that the cosmological limits are independent of the core radius.
Introduction
Asymptotically isothermal potentials are consistent with most data on gravitational lenses. They explain the observed numbers of lenses (Maoz & Rix 1993 , Kochanek 1993 , fit most observed image configurations (e.g. Kochanek 1991a), and are consistent with stellar dynamics (Kochanek 1994 , Franx 1993 . Photometry of early type galaxies (Tremaine et al. 1994) , and the absence of central images in most lenses (Wallington & Narayan 1993 , Kassiola & Kovner 1993 suggest that the lens potentials have a small or vanishing core radius. There is, however, a persistent myth (generated in part by the author) that small core radii can dramatically alter the expected number of lenses without other observational consequences. We can trace the current versions of this myth to inconsistencies in either the dynamical normalization of the models or the calculation of the magnification bias. In this technical memorandum we briefly explore these consistency re-8 CHRfflTOPHERS.KOCHANEK quirements and the resulting effects of a finite core radius on cosmological limits.
We confine ourselves to a circular isothermal density distribution with 
Dynamical Normalizations
The first question we must address is the normalization of the singular model (s -+ 0). Historically, Turner, Ostriker, & Gott (1984) argued that if the central velocity dispersion of the stars is O"c then the dark matter should have velocity dispersion O"DM = (3/2)1/20"c. However, Franx (1993) , Kochanek (1993 , 1994 ), and Breimer and Sanders (1993 show convincingly that real galaxies do not satisfy the assumptions used by Turner, Ostriker, & Gott (1984) , and that for real galaxies O"DM ~ o"c. Kochanek (1994) fit a sample of 37 early type galaxies from van der Marel (1991) and found that the best fit estimate was O"DM* = 225 ± 10 km S-l for an L* galaxy.
All existing studies of the effects of a core radius on lens statistics have added a core radius while leaving the velocity dispersion O"DM or b unchanged. It is clear, however, that sand O"DM must be correlated. Adding a core radius reduces the mass near the center of the galaxy, and the velocity dispersion must increase compared to its value in a singular model to maintain either the stellar velocity dispersions or the average image separations fixed. As a model calculation, we compute the average line-of-sight veloc-
